Let T be a triangular algebra and R be an arbitrary ring. Suppose that M : T −→ R and M * : R −→ T are surjective maps such that
for all a ∈ R 1 , x ∈ R . Obviously, if φ : R 1 −→ R is a Jordan map, that is, φ is a bijective map which satisfies that φ(ab + ba) = φ(a)φ(b) + φ(b)φ(a) for all a, b ∈ R 1 , then the pair (φ, φ −1 ) is a Jordan map of R 1 × R .
It is an interesting problem to study the interrelation between the multiplicative and the additive structure of a ring. It is Martindale who first established a condition on a ring R 1 such that every multiplicative bijective map on R 1 is additive [10, Theorem] . Recently, the question of whether a Jordan map is additive is studied by many mathematicians [4] [5] [6] [7] [8] [9] . In particular, in [6] , Ling and Lu showed that every Jordan map on a standard subalgebra of a nest algebra is additive. In this paper, we will extend this result to some triangular algebras.
Let A and B be two algebras over a commutative ring R, and let X be a faithful (A, B)-bimodule. The R-algebra Tri(A, X, B) = a x b : a ∈ A, x ∈ X, b ∈ B under the usual matrix addition and formal matrix multiplication will be called a triangular algebra.
Cheung [1] firstly introduced triangular algebras, and investigated the Lie derivations and commuting maps on triangular algebras [2, 3] . In [11] , Zhang and Yu proved that every Jordan derivation of triangular algebras is a derivation.
The main result in this paper is the following.
Theorem. Let R be an arbitrary ring. Let A and B be two algebras over a commutative ring R, let X be a faithful (A, B)-bimodule, and let T be the triangular algebra Tri(A, X, B). Suppose that T satisfies:
Suppose that (M, M * ) is an arbitrary Jordan map of T × R , and both M and M * are surjective. Then both M and M * are additive.
The proof will be organized in a series of lemmas. We begin with the following trivial one.
Lemma 1. M(0)
We borrow the ideas of [10] . Set
0 : x ∈ X , and 11 and we have by (1) 
for all a ∈ T , x ∈ R .
Proof. The first equality can follow from
and the second equality follows in a similar way.
Proof. Let t ∈ T . Then by (1)
This proves (i). Similar to above, it follows from the first equality of (2) that (ii) holds, completing the proof.
Proof. By Lemma 3, we only prove (i) and (ii). Since M is surjective, we can find an element
For t 22 ∈ T 22 , we see that from Lemma 4(i) 
(ii) Lemma 3 tells us that the pair (M * −1 , M −1 ) is also a Jordan map of T × R . Therefore (ii) holds. Similarly, we can prove the following.
Lemma 7. M and M

Lemma 9.
M and M * −1 are additive on T 22 .
For t 11 ∈ T 11 , we see that from Lemma 4(i) 
hold true. That is, M is additive on T .
Now let us show that
For every t 11 ∈ T 11 , by using the additivity of M we have 
The proof of the theorem is now completed.
Remark. Suppose that A, B and R are algebras over the real field, or the complex field. Suppose that r is a non-zero scalar. Let M : T −→ R and M * : R −→ T be two maps. Call the ordered
for all a ∈ T , x ∈ R . We remark that with a slightly modification, the theorem can be proved to be still 
